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(54) COMMUNICATION SYSTEM, COMMUNICATION METHOD, NETWORK CONFIGURATION 
MANAGEMENT NODE, SERVICE CONTROL NODE. AND ACCESSING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
communication system etc. for realizing the reduction of 
congestion state and the continuation of service 
provision by making utilization factor of a service control 
node constant by dynamically changing the relation 
between the service control node and an accessing 
apparatus. 

SOLUTION: The communication system is provided with 
the accessing apparatus 50, the service control node 30 
for providing a predetermined service to a user terminal 
90 which has requested service via the accessing 
apparatus 50, and a network configuration management 
node 10. In this communication system, the node 10 
controls a logical path between the accessing apparatus 
50 and the node 30 according to the status of the node 
30. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the communication system and the correspondence procedure which 
realize the communication network of the centralized-control mold to which the connection 
situation of functional disposition of various nodes or various links is changed, a network 
configuration management node, a service control node, and access equipment according to the 
situation of a resource, or various demands. 
[0002] 

[Description of the Prior Art] 

The service control node consists of conventional migration communication system so that 
predetermined services (for example, call control processing, authentication processing, etc.) 
may be offered to a base station (access equipment) subordinate's migration terminal which self 
manages. 
[0003] 

In addition, the service control node is defined fixed about which base station is managed. That 
is, in the conventional migration communication system, each base station has stretched the link 
by wireless or the cable to the service control node which manages the base station concerned, 
and the link is fixed. 
[0004] 

Therefore, when the intensive call from the migration terminal which carries out a ** area to the 
area which a specific base station manages occurs, the service control node which manages the 
base station concerned may be in a congestion condition. 
[0005] 

In this case, with the conventional migration communication system, the service control node 
which offers predetermined service through the base station which manages the area concerned 
performs regulation control processing to the base station concerned, and the structure of 
protecting the service control node concerned is adopted by controlling service control 
processing including call control processing (partial abandonment). 
[0006] 

Moreover, the logical-path control processing in the layer 2.5 represented by MPLS about which 
it argues in IETF, GMPLS, etc. is known in recent years (for example, nonpatent literature 1 
reference). 
[0007] 

It is the description that it can be pretended that the logical-path control processing in this layer 
2.5 changed the network structure of a lower layer, without almost affecting control processing 
of IP in a layer 3 etc. Specifically, it is possible to control the data flow of a signal screen 
oversize, without changing the control processing in a layer 3. 
[0008] 

Moreover, the technique which combined the failure evasion function of a signal network is 
known using the logical-path control processing in a layer 2.5. This technique is realized by 
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changing a logical path so that data may avoid the failure point and may flow in a layer 2.5. 
without making the control processing in a layer 3 conscious of the failure point 
[0009] 

[Nonpatent literature 1] 

Yoshihiro Nakahira work, "the outline of GMPLS and the present condition", **** technique 

PS2002-April, 2002 [ 2 or ] 

[0010] 

[Problem(s) to be Solved by the Invention] 

However, in the conventional migration communication system, in order that the service control 
node which has jurisdiction [ base station / (access equipment) / which manages the area ] 
might avoid this congestion condition, regulation control processing of cancellation of a control 
signal, reception refusal of a service request, etc. was performed, and there was a trouble that 
the situation that predetermined service cannot be offered may occur, in a congestion condition 
which a call concentrates on a specific area. 
[0011] 

For example, in the conventional migration communication system, while the congestion 
condition occurred in the service control node and base station which have jurisdiction [ area / 
concerned / specific ] according to the congestion condition generated when people concentrate 
on a specific area for holding of an event etc., since traffic fell, in the service control node and 
base station which have jurisdiction [ area / concerned / circumference ], a certain amount of 
allowances had arisen in the circumference area. 
[0012] 

That is, in the conventional migration communication system, while there were a service control 
node and a base station which are hardly used, there was a trouble that it was large that there 
are the service control node and base station which are in a congestion condition by traffic 
concentration by an event etc. suddenly etc. as for time dispersion of a network activity ratio 
[0013] 

Moreover, it is also known that it is known well that a motion of a user will have big effect to a 
network activity ratio, and dispersion is in the activity ratio of the service control node between 
a depopulated district and the overcrowded ground or a base station by this 
[0014] 

Since the technique designed based on the maximum throughput which may process the 
conventional mobile communication system by each service control node in order to solve this 
problem was adopted, there was a trouble that design cost became huge. 
[0015] 

Furthermore, since the conventional mobile communication system was performing 
authentication processing and other service control processings, even if the load by these 
service control processings became a neck and the opening was in the wireless resource by the 
equipment group which accompanies a base station and a base station, it had the trouble that a 
network may be unable to be used. 
[0016] 

Then, by having been made in view of the above point and changing dynamically the relation 
between a service control node and access equipment, this invention fixes the activity ratio of a 
service control node, and aims at offering the communication system, the correspondence 
procedure, the network configuration management node, the service control node, and access 
equipment for realizing mitigation of a congestion condition, and continuation of service 
provision. 
[0017] 

[Means for Solving the Problem] 

The 1st description of this invention is the communication system possessing access equipment, 
the service control node which offers predetermined service to the user terminal which 
transmitted the service request through said access equipment, and a network configuration 
management node, and said network configuration management node makes it a summary to 
control the logical path between said access equipment and said service control nodes according 
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to the condition of said service control node. 
[0018] 

The 2nd description of this invention makes it a summary to be the correspondence procedure 
which has the process at which access equipment transmits the service request transmitted 
from the user terminal to a service control node, the process which said service control node 
provides with predetermined service according to said service request, and the process by which 
a network configuration management node controls the logical path between said access 
equipment and said service control nodes according to the condition of said service control 
node. 
[0019] 

According to this invention, the fixed relation between access equipment and a service control 
node can be abandoned, and the access equipment which a service control node manages can be 
changed free. 
[0020] 

The 3rd description of this invention is a network configuration management node which 
manages the configuration of the network possessing access equipment and the service control 
node which offers predetermined service to the user terminal which transmitted the service 
request through said access equipment. Let it be a summary to provide the service control node 
condition collection section which collects the conditions of said service control node, and the 
logical-path control section which controls the logical path between said access equipment and 
said service control nodes according to the condition of said collected service control nodes. 
[0021] 

According to this invention, in consideration of the load of the load of a service control node, the 
load of access equipment, the transfer node between a service control node and access 
equipment, or a signal network, the optimal load distribution is realizable in a network. 
[0022] 

The 4th description of this invention is a service control node which offers predetermined 
service to the user terminal which transmitted the service request through access equipment, 
performs authentication processing about said user terminal according to said service request 
transmitted from said access equipment, and makes it a summary to provide the service 
provision section which transmits the result of said authentication processing to said access 
equipment. 
[0023] 

In the 4th description of this invention, it is desirable to provide the notice section of a condition 
which notifies the condition of said service control node to a network configuration management 
node. 
[0024] 

In the 4th description of this invention, it is desirable that said service provision section makes 
offer processing of said predetermined service shift to other service control nodes according to 
the directions from a network configuration management node. 
[0025] 

The 5th description of this invention is connected with the user terminal through a cable or 
wireless. It is access equipment connected to the service control node through the logical path. 
Let it be a summary to provide the decision section judged about whether for it to transmit to a 
service control node, without performing authentication processing about predetermined 
information among the information from said user terminal, and to transmit to said service 
control node based on an authentication processing result about the information on other. 
[0026] 

According to this invention, in access equipment, only minimum processing of packet transfer 
limit processing etc. is performed, and other service control processings, such as authentication 
processing, are processed in a service control node. 
[0027] 

Consequently, in the access equipment which offers the wireless resource which is a limited 
resource, it becomes possible to use the capacity of a service control node without futility 
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regardless of the condition of a service control node in the mobile network which a load tends to 
distribute geographically in time possible [ employing a wireless resource in the maximum 
efficiently ]. 
[0028] 

In the 5th description of this invention, it is desirable to judge about whether for said decision 
section to transmit to said service control node, without performing said authentication 
processing about the service request from said user terminal, and to transmit to said service 
control node about the user data from said user terminal according to the authentication 
processing result from said service control node. 
[0029] 

[Embodiment of the Invention] 

(Configuration of the communication system concerning 1 operation gestalt of this invention) 
With reference to drawing 1 thru/or drawing 5 , the configuration of the communication system 
in 1 operation gestalt of this invention is explained. The communication system concerning this 
operation gestalt possesses the network configuration management node 10, two or more 
service control node 30A thru/or 30C, two or more access equipment 50D thru/or 50G, two or 
more transfer node 70A thru/or 70H, and two or more user-terminal 90A thru/or 90D, as shown 
in drawing 1 . 
[0030] 

Two or more service control node 30A thru/or 30C, two or more access equipment 50D, or 50G 
and the network configuration management node 10 is connected by transfer node 70A thru/or 
70H through the imagination control signal network A and the imagination information transfer 
network B, respectively. In addition, although the control signal network A and the information 
transfer network B have been distinguished in drawing 1 since it is possible to constitute a 
logical path from on the link between the transfer nodes 70 freely, both may dissociate physically 
and do not need to dissociate physically. 
[0031] 

With reference to drawing 2 , the configuration of the network configuration management node 
10 is explained. The network configuration management node 10 is constituted so that the 
configuration of the network possessing two or more service control node 30A thru/or 30C, two 
or more access equipment SOD or 50G, two or more transfer node 70A, or 70H may be managed. 

[0032] 

That is, the network configuration management node 10 determines the control relation between 
the service control node 30 and access equipment 50, and it is constituted so that the logical 
path which connects between the service control node 30 and access equipment 50 may be 
controlled. 
[0033] 

The network configuration management node 10 is constituted by the are recording section 11, 
the adaptive control judging section 12, the service control node Management Department 13, 
the signaling-network-management section 14, and the access device-management section 15 
as shown in drawing 2 . 
[0034] 

The are recording section 1 1 possesses service control information storage section 1 1 a, network 
control condition are recording section 1 1 b, and network situation are recording section 1 1 c. 
[0035] 

Service control information storage section 11a accumulates the service control information for 
realizing adaptive control processing. Service control information storage section 11a is 
constituted so that service control information may be offered to node functional configuration 
control section 13b. 
[0036] 

Network control condition are recording section 1 1 b accumulates the adaptive control 
processing result in each service control node 30, each access equipment 50, or each transfer 
node 70 as a network control condition. 
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[0037] 

Specifically, network control condition are recording section 1 1b is constituted so that the 
adaptive control processing result collected through node resource situation collection section 
13a, link resource situation collection section 14a, and access equipment resource situation 
collection section 15a may be accumulated. 
[0038] 

Network situation are recording section 1 1 c accumulates the node resource situation from each 
service control node 30, the equipment resource situation from each access equipment 50, and 
the link resource situation from each transfer node 70 as a network situation. 
[0039] 

The adaptive control judging section 12 supervises a network situation, a network control 
condition, etc. which are accumulated in the Management Department 11, judges whether 
current network configuration (functional arrangement and the pass configuration of a node or 
equipment) fulfills predetermined conditions, and when it judges with fulfilling predetermined 
conditions, it is constituted so that the scenario for adaptive control may be started. 
[0040] 

In this case, the adaptive control judging section 12 performs the predetermined command 
concerning the scenario for adaptive control to node functional configuration control section 13b 
of the service control node Management Department 13, pass configuration control section 14b 
of the signaling-network-management section 14, and access equipment functional configuration 
control section 1 5b of the access device-management section 1 5 according to the scenario for 
adaptive control concerned. About the example of a command predetermined [ this ], it mentions 
later with reference to drawing 7 thru/or drawing 10 . 
[0041] 

The service control node Management Department 13 possesses node resource situation 

collection section 1 3a and node functional configuration control section 1 3b. 

[0042] 

Node resource situation collection section 13a collects the node resource situations (condition 
of the service control node 30) reported from each service control node 30 through the transfer 
node 70, and it is constituted so that the collected node resource situations may be transmitted 
to network situation are recording section 11c. Here, load profile initiations, such as a CPU 
activity ratio, the amount of control signals, and the number of processing users, a failure 
situation, etc. are included in a node resource situation. 
[0043] 

Moreover, node resource situation collection section 13a receives the adaptive control 
processing result reported from each service control node 30 through the transfer node 70, and 
it is constituted so that it may accumulate in network control condition are recording section 
11b. 
[0044] 

Node functional configuration control section 13b opts for the function arranged to each service 
control node 30 based on the information collected from service control information storage 
section 11a according to the command from the adaptive control judging section 12, and 
transmits the control signal (service definition containing a program and data) for realizing the 
function concerned to each service control node 30 through the transfer node 70. 
[0045] 

The signaling-network-management section 14 possesses link resource situation collection 

section 14a and pass configuration control section 14b. 

[0046] 

Link resource situation collection section 14a collects the link resource situations reported from 
each transfer node 70, and it is constituted so that the collected link resource situations may be 
transmitted to network situation are recording section 1 1c. Here, a load profile initiation, a failure 
situation, etc. of each link are included in a link resource situation. 
[0047] 

Moreover, link resource situation collection section 14a receives setup / modification result of 
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the logical path which starts adaptive control processing from each transfer node 70, and it is 
constituted so that it may accumulate in network control condition are recording section 11b. 
[0048] 

Pass configuration control section 14b does setup / modification activity of the logical path 
between each transfer node 70 based on the information collected from service control 
information storage section 11a according to the command from the adaptive control judging 
section 12. 
[0049] 

The access device-management section 15 possesses access equipment resource situation 
collection section 15a and access equipment functional configuration control section 15b. 
[0050] 

Access equipment resource situation collection section 15a collects the equipment resource 
situations reported from each access equipment 50 through the transfer node 70, and it is 
constituted so that the collected equipment resource situations may be transmitted to network 
situation are recording section 11c. Here, load profile initiations, such as a CPU activity ratio and 
a circuit activity ratio, a failure situation, the information concerning the control relation which 
shows to which service control node 30 subordinate it belongs, etc. are included in an equipment 
resource situation. 
[0051] 

Moreover, access equipment resource situation collection section 15a receives the adaptive 
control processing result reported from each access equipment 70 through the transfer node 70, 
and it is constituted so that it may accumulate in network control condition are recording 
section 11b. 
[0052] 

According to the command from the adaptive control judging section 12, based on the 
information collected from service control information storage section 11a, access equipment 
functional configuration control section 15b is constituted so that the control signal for realizing 
information transfer processing by access equipment 50 may be transmitted to each access 
equipment 50 through the transfer node 70. In addition, the information concerning the control 
relation which shows to which service control node 30 subordinate the access equipment 50 
concerned should belong is included in this control information. 
[0053] 

The configuration of the service control node 30 is explained with reference to drawing 3 . The 
service control node 30 offers predetermined service to the user terminal 90 which transmitted 
the service request through access equipment 50. 
[0054] 

As shown in drawing 3 , the service control node 30 possesses the node Management 
Department 31 and the service provision section 32. The node Management Department 31 
possesses node functional setting section 31a and node resource situation monitor section 31b. 
[0055] 

Node functional setting section 31a is constituted so that the functional program for offering 
above-mentioned predetermined service to a user terminal 90 may be set as the service 
provision section 32 based on the control signal (service definition containing a program and 
data) transmitted from the network configuration management node 10 through the transfer node 
70. 

[0056] 

Moreover, node functional setting section 31a has managed the class of service which can be 
offered unitary in the service provision section 32. In addition, the class of this service is 
adjustable, and it is constituted so that only the control signal for service (service definition 
containing a program and data) which can be offered may be transmitted to the service control 
node 30 from the network configuration management node 10 in the service provision section 32. 



[0057] 

Moreover, node functional setting section 31a reports the setting result of the function in the 
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service provision section 32 to the network configuration management node 10 through the 

transfer node 70. 

[0058] 

Node resource situation monitor section 31b supervises the node resource situation (condition 
of the service control node 30) in the service control node 30, and it is constituted so that the 
node resource situation concerned may be reported to the network configuration management 
node 1 0 through the transfer node 70. 
[0059] 

According to the service request from a user terminal 90, the service provision section 32 is 
constituted so that predetermined service may be offered, the service provision section 32 
specifically performs the functional program set up by node functional setting section 31a — 
predetermined service can be offered. 
[0060] 

For example, the service provision section 32 can perform authentication processing about a 
user terminal 90 according to the service request transmitted from access equipment 50, and 
can transmit the result of authentication processing to access equipment 50. Moreover, the 
service provision section 32 can make offer processing of predetermined service shift to other 
service control nodes 30 according to the directions from the network configuration management 
node 10. 
[0061] 

In addition, the service provision section 32 possesses the hardware configuration which can 
perform an above-mentioned functional program, and can offer predetermined service by 
performing the functional program set up based on the control signal (service definition 
containing a program and data) received from other service control nodes 30 and network 
configuration management nodes 10. Consequently, there is no need of forming the dedicated 
device for every contents of service in the service control node 30. 
[0062] 

The configuration of access equipment 50 is explained with reference to drawing 4 . It connects 
with the user terminal 90 through a cable or wireless, and access equipment 50 is connected to 
the service control node 30 through the logical path. 
[0063] 

Access equipment 50 possesses the terminal Research and Data Processing Department 51 and 
the information transfer activation section 52, as shown in drawing 4 . The terminal Research 
and Data Processing Department 51 possesses terminal information setting section 51a and 
information transfer situation monitor section 51b. 
[0064] 

Terminal information setting section 51a sets up the information for performing information 
transfer processing by the information transfer activation section 52 according to the control 
signal transmitted from the network configuration management node 10 through the transfer 
node 70. 
[0065] 

Moreover, terminal information setting section 51a reports the setting result of the information in 
the access equipment 50 concerned to the network configuration management node 10 through 
the transfer node 70. 
[0066] 

Equipment resource situation monitor section 51b supervises the equipment resource situation 
in access equipment 50, and it is constituted so that the equipment resource situation 
concerned may be reported to the network configuration management node 1 0 through the 
transfer node 70. Specifically, equipment resource situation monitor section 51b can supervise a 
circuit activity ratio (a wireless resource activity ratio and cable resource activity ratio) by 
supervising the loaded condition of the information transfer activation section 52. 
[0067] 

The information transfer activation section 52 transmits the information from a user terminal 90 
to the predetermined service control node 30 based on the information set up by terminal 
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information setting section 51a. 
[0068] 

Specifically, the information transfer activation section 52 can be set up so that it may judge 
about whether for it to transmit to the service control node 30, without performing 
authentication processing about predetermined information among the information from a user 
terminal 90, and to transmit to the service control node 30 based on an authentication 
processing result about the information on other. 
[0069] 

The information transfer activation section 52 for example, about the service request 
(predetermined information) from a user terminal 90 It transmits to the predetermined service 
control node 30 through the transfer node 70, without performing authentication processing. 
About the user data (information on other) from a user terminal 90 It may be constituted so that 
it may judge according to the authentication processing result from the predetermined service 
control node 30 concerned about whether it transmits to the predetermined service control node 
30 through the transfer node 70. 
[0070] 

In addition, the information transfer activation section 52 performs authentication processing 
about a user terminal 90 based on a MAC Address, an IP address, etc. of a user terminal 90, and 
it may be constituted so that the approach of information transfer processing may be changed 
every user terminal 90. 
[0071] 

Moreover, access equipment 50 may be constituted by the equipment which accompanies the 
portable mold access equipment in which the inclusion to instancy is possible to a network, and 
the portable mold access equipment concerned at the time of lack of a circuit resource (a 
wireless resource and cable resource). 
[0072] 

The configuration of the transfer node 70 is explained with reference to drawing 5 . The transfer 
node 70 is for constituting the network (the control signal network A and the information 
transfer network B) which connects the service control node 30 of the network configuration 
management node 10 and plurality, and two or more access equipments. 
[0073] 

The transfer node 70 possesses the signaling-network-management section 71 and the 
information transfer activation section 72, as shown in drawing 5 . The signaling-network- 
management section 71 possesses pass configuration setting section 71a and link resource 
situation monitor section 71b. 
[0074] 

According to the directions from the network configuration management node 10 through the 
control signal network A, pass configuration setting section 71a is constituted so that a change 
of a logical path may be made to perform a setup and to make in the information transfer 
activation section 72. 
[0075] 

Moreover, pass configuration setting section 71a reports setup / modification result of the 
logical path in the transfer node 70 concerned to the network configuration management node 10 
through the information transfer activation section 72 and the control signal network A. 
[0076] 

Link resource situation monitor section 71b supervises the link resource situation in the transfer 
node 70 concerned, and it is constituted so that the link resource situation concerned may be 
reported to the network configuration management node 10 through the information transfer 
activation section 72 and the control signal network A. 
[0077] 

The information transfer section 72 performs information transfer processing between the node 
or equipments 10, 30, and 50 to which the transfer node concerned is connected, and the control 
signal network A or the information transfer network B. 
[0078] 
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According to the directions from pass configuration setting section 71a, specifically, the 
information transfer section 72 connected to the specific transfer node 70 is constituted so that 
a logical path may be set up on the link prepared between the information transfer sections 72 
connected to other transfer nodes or it may open wide. 
[0079] 

Here, information transmits and carries out termination of the logical-path top specified among 
the logical paths spread around in the network. In addition, a logical path is identified as a logical 
path which is different with the application, even if set up between the transfer node 70 same 
comrades. 
[0080] 

The label switch pass realized as an example of a logical path with VC (Virtual Connection)/VP 
(Virtual Path), MPLS technique, and GMPLS technique in an ATM (Asynchronous Transfer Mode) 
technique and lambda pass in a DWDM technique are included. 
[0081] 

(Actuation of the communication system concerning 1 operation gestalt of this invention) 
With reference to drawing 6 thru/or drawing 10 , actuation of the communication system 
concerning this operation gestalt is explained. 
[0082] 

When application control processing has not started [ 1st ] in the communication system 
concerning this operation gestalt with reference to drawing 6 , the actuation which collects 
network situations is explained. 
[0083] 

In steps 601, 603, and 604, the transfer nodes 70H, 70A, and 70D report link resource situations, 
such as transferred information per unit time amount, to the network configuration management 
node 10 for every fixed time amount, respectively. 
[0084] 

Moreover, in step 602, service control node 30A reports node resource situations, such as a 
CPU activity ratio, the amount of control signals, and the number of processing users, to the 
network configuration management node 1 0 for every fixed time amount. 
[0085] 

Moreover, in step 605, access equipment 50D reports equipment resource situations, such as a 
CPU activity ratio and a circuit activity ratio, to the network configuration management node 10 
for every fixed time amount. 
[0086] 

In the communication system applied [ 2nd ] to this operation gestalt with reference to drawing 
7 , the actuation which changes a logical path according to the rise of the activity ratio of a link 
is explained. It shall change into logical-path B through the path B to which transfer node #1 to 
transfer node #4 reach transfer node #4 through transfer node #1 to transfer node #2, and 
transfer node #3 in logical-path A through the path A by which direct continuation is carried out 
with this operation gestalt. 
[0087] 

In step 701, the network configuration management node 10 collects link resource situations for 

every fixed time amount from two or more transfer node #1 thru/or #4. 

[0088] 

When it is judged according to the link resource situation which the network configuration 
management node 10 collected in step 702 that the link activity ratio which constitutes Path A 
exceeds a predetermined threshold, it is judged by starting the scenario for adaptive control that 
logical-path A through the path A concerned should be changed into logical-path B through the 
above-mentioned path B. 
[0089] 

In step 703, the network configuration management node 10 transmits the "pass variation order" 
which specified the course ground of the path B concerned to transfer node #1 used as the 
origin of Path B. 
[0090] 
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It judges whether transfer node #1 can reserve the resource for logical-path B in step 704, "a 
pass reservation improper notice" which shows that in step 705 when it cannot reserve is 
transmitted to the network configuration management node 10, and when it can reserve, "a pass 
reservation instruction" which orders reservation of the resource concerned is transmitted to 
transfer node #2 which are the next course ground of Path B. 
[0091] 

It judges whether transfer node #2 can reserve the resource for logical-path B in step 706. "a 
pass reservation improper notice" which shows that in step 707 when it cannot reserve is 
transmitted to the network configuration management node 10, and when it can reserve, "a pass 
reservation instruction" which orders reservation of the resource concerned is transmitted to 
transfer node #3 which are the next course ground of Path B. 
[0092] 

It judges whether transfer node #3 can reserve the resource for logical-path B in step 708, "a 
pass reservation improper notice" which shows that in step 709 when it cannot reserve is 
transmitted to the network configuration management node 10, and when it can reserve, "a pass 
reservation instruction" which orders reservation of the resource concerned is transmitted to 
transfer node #4 which are the next course ground of Path B. 
[0093] 

It judges whether transfer node #4 can reserve the resource for logical-path B in step 710, and 
when it cannot reserve, in step 71 1, "a pass reservation improper notice" which shows that is 
transmitted to the network configuration management node 10. On the other hand, when it can 
reserve, transfer node #4 which are the terminal point of Path B notify the "completion of pass 
reservation" which shows that in step 713 in step 712 to transfer node #3 which are a course 
ground in front of Path B while securing the resource concerned. 
[0094] 

In step 714, transfer node #3 notify the "completion of pass reservation" which shows that in 
step 715 to transfer node #2 which are a course ground in front of Path B while securing the 
resource concerned. 
[0095] 

In step 716, transfer node #2 notify the "completion of pass reservation" which shows that in 
step 717 to transfer node #1 which is a course ground in front of Path B while securing the 
resource concerned. 
[0096] 

In step 718, transfer node #1 which is the origin of Path B notifies "pass variation-order 
completion" which shows that modification of a logical path was completed to the network 
configuration management node 10 in step 719 while securing the resource concerned. 
[0097] 

Thus, the network configuration management node 10 tends to avoid mitigation of the congestion 
in a logical path, and blocking of the logical path by failure by changing a logical path as adaptive 
control processing. 
[0098] 

In the communication system applied [ 3rd ] to this operation gestalt with reference to drawing 
8 , the actuation which changes a logical path according to the rise of the condition (congestion 
generating) of the service control node 30 is explained. 
[0099] 

With this operation gestalt, since congestion occurred in service control node 30A, logical-path 
A between access equipment 70D and service control node 30A shall be changed into logical- 
path B between access equipment 70D and service control node 30B. 
[0100] 

In step 801, access equipment 70D transmitted the service request from a user terminal 90 to 
service control node 30A, and in step 802, service control node 30A has returned the service 
response to access equipment 70D, after performing predetermined service control processing 
according to the service request concerned. 
[0101] 
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Moreover, in step 803, service control node 30A has reported the node resource situation to the 

network configuration management node 10 for every fixed time amount. 

[0102] 

It is judged by setting to step 804, and starting the scenario for adaptive control, when the 
network configuration management node 10 judges that the CPU activity ratio of service control 
node 30A exceeds a predetermined threshold that above-mentioned logical-path A should 
change into above-mentioned logical-path B. 
[0103] 

In step 805, while the network configuration management node 10 transmits "a service migration 
sending-out demand" for stopping offer processing of predetermined service to service control 
node 30A (moved material service control node), it transmits "a service migration acceptance 
demand" for making offer processing of the predetermined service concerned start in step 806 
to service control node 30B (migration place service control node). 
[0104] 

In step 807, service control node 30B which received the service migration acceptance demand 
transmits a service migration acceptance preparation completion to service control node 30A, 
when initiation preparation of offer processing of the predetermined service concerned is 
completed. 
[0105] 

In step 808, service control node 30A which received the service migration sending-out demand 
and the service migration acceptance preparation completion transmits the service definition 
concerning the predetermined service concerned to service control node 30B. 
[0106] 

In step 809, service control node 30B notifies the completion of service migration acceptance to 
service control node 30A and the network configuration management node 1 0, when reception of 
the service definition concerned is completed. 
[0107] 

In step 810, service control node 30A transmits the "use service control node change request" 
which shows the purport by which the service control node belonging to a subordinate was 
changed into service control node 30B to access equipment 70D. 
[0108] 

In step 81 1, access equipment 70D which received the use service control node change request 
sets up a logical path between service control node 30B, and notifies the completion of use 
service control node modification to service control node 30B. 
[0109] 

In step 812, access equipment 70D transmits the service request from a user terminal 90 to 
service control node 30B, and in step 813, service control node 30B returns a service response 
to access equipment 70D, after performing predetermined service control processing according 
to the service request concerned. 
[0110] 

In the communication system applied [ 4th ] to this operation gestalt with reference to drawing 
9 , the actuation which changes a logical path according to the rise of the condition (failure 
generating) of the service control node 30 is explained. 
[0111] 

With this operation gestalt, since failure occurred in service control node 30A, logical-path A 
between access equipment 70D and service control node 30A shall be changed into logical-path 
B between access equipment 70D and service control node 30B. 
[0112] 

In step 901, access equipment 70D transmitted the service request from a user terminal 90 to 
service control node 30A, and in step 902, service control node 30A has returned the service 
response to access equipment 70D, after performing predetermined service control processing 
according to the service request concerned. 
[0113] 

Moreover, in step 903, service control node 30A reports the node resource situation (notice of 
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failure) which shows the purport which failure generated to the network configuration 

management node 10. 

[0114] 

In step 904, when the network configuration management node 10 judges that failure has 
occurred in service control node 30A, it is judged by starting the scenario for adaptive control 
that above-mentioned logical-path A should change into above-mentioned logical-path B. 
[0115] 

In step 905, the network configuration management node 1 0 transmits "a service migration 
acceptance demand" for making offer processing of the predetermined service concerned start 
in step 906 to service control node 30B (migration place service control node) while notifying the 
purport which offer processing of the predetermined service by service control node 30A has 
stopped to access equipment 70D. 
[0116] 

In step 907, service control node 30B which received the service migration acceptance demand 
transmits a service migration acceptance preparation completion to service control node 30A, 
when initiation preparation of offer processing of the predetermined service concerned is 
completed. 
[0117] 

In step 908, the network configuration management node 1 0 which received the service migration 
acceptance preparation completion transmits the service definition concerning the 
predetermined service concerned accumulated in the are recording section 1 1 to service control 
node 30B. 
[0118] 

In step 909, service control node 30B notifies the completion of service migration acceptance to 
the network configuration management node 1 0, when reception of the service definition 
concerned is completed. 
[0119] 

In step 910, the network configuration management node 10 transmits the "use service control 
node change request" which shows the purport by which the service control node belonging to a 
subordinate was changed into service control node 30B to access equipment 70D. 
[0120] 

In step 911, access equipment 70D which received the use service control node change request 
sets up a logical path between service control node 30B, and notifies the completion of use 
service control node modification to the network configuration management node 10. 
[0121] 

In step 912, the network configuration management node 10 notifies that offer processing of the 

predetermined service concerned was resumed to access equipment 70D. 

[0122] 

In step 913, access equipment 70D transmits the service request from a user terminal 90 to 
service control node 30B, and in step 914, service control node 30B returns a service response 
to access equipment 70D, after performing predetermined service control processing according 
to the service request concerned. 
[0123] 

In addition, access equipment 70D shall be suspended for before step 905 thru/or step 912, 
without transmitting to the specific service control node 30 about the service request which 
received from the user terminal 90. 
[0124] 

In the communication system applied [ 5th ] to this operation gestalt with reference to drawing 
10 , the actuation to which authentication processing is carried out by the service control node 
is explained. 
[0125] 

In step 1001, a user terminal 90 transmits user data to access equipment 50. 
[0126] 

In step 1002, since authentication processing about the service request from the user terminal 
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90 concerned is not performed by the service control node 30, access equipment 50 is 
discarded, without transmitting the user data concerned to the specific service control node 30. 
[0127] 

In step 1003, a user terminal 90 transmits a service request (it has a special format) to access 
equipment 50, and in step 1004, access equipment 50 transmits to the predetermined service 
control node 30, without performing authentication processing about the service request 
concerned. 
[0128] 

In step 1005, the service control node 30 performs authentication processing about the service 
request from a user terminal 90. 

[0129] „ 
When an authentication result is negative, in step 1006, the service control node 30 transmits a 
notice of service refusal" which shows that to access equipment 50, and access equipment 50 
transmits "a notice of service refusal" to a user terminal 90 in step 1007. 
[0130] 

When an authentication result is affirmative, in step 1008, the service control node 30 transmits 
"a notice of service authorization" which shows that to access equipment 50, and access 
equipment 50 transmits "a notice of service authorization" to a user terminal 90 in step 1009. 
[0131] 

In step 1010, if a user terminal 90 transmits user data to access equipment 50, the access 
equipment 50 which has already received the notice of service authorization in step 1011 will 
transmit the user data concerned to the service control node 30, and the service control node 
30 will transmit the user data concerned to a network in step 1012. 
[0132] 

(An operation and effectiveness of the communication system concerning 1 operation gestalt of 
this invention) 

According to the communication system concerning this operation gestalt, the fixed relation 
between access equipment 50 and the service control node 30 (link connection relation) can be 
abandoned, and the access equipment 50 which the service control node 30 manages can be 
changed free. 
[0133] 

According to the communication system concerning this operation gestalt, in consideration of 
the load of the load of the service control node 30, the load of access equipment 50, the 
transfer node 70 between the service control node 30 and access equipment 50, or the signal 
networks A and B, the optimal load distribution is realizable in a network. 
[0134] 

According to the communication system concerning this operation gestalt, in access equipment 
50, only minimum processing of packet transfer limit processing etc. is performed, and other 
service control processings, such as authentication processing, are processed in the service 
control node 30. 
[0135] 

Consequently, in the access equipment 50 which offers the wireless resource which is a limited 
resource, it becomes possible to use the capacity of the service control node 30 without futility 
regardless of the condition of the service control node 30 in the mobile network which a load 
tends to distribute geographically in time possible [ employing a wireless resource in the 
maximum efficiently ]. 
[0136] 

[Effect of the Invention] 

As explained above, according to this invention, by changing dynamically the relation between a 
service control node and access equipment, the activity ratio of a service control node can be 
fixed and the communication system, the correspondence procedure, the network configuration 
management node, the service control node, and access equipment for realizing mitigation of a 
congestion condition and continuation of service provision can be offered. 
[Brief Description of the Drawings] 
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[Drawing 1] It is the whole communication system block diagram concerning 1 operation gestalt 
of this invention. 

[Drawing 2] It is the functional block diagram of the network configuration management node of 
the communication system concerning 1 operation gestalt of this invention. 
[Drawing 3] It is the functional block diagram of the service control node of the communication 
system concerning 1 operation gestalt of this invention. 

[Drawing 4] It is the functional block diagram of the access equipment of the communication 
system concerning 1 operation gestalt of this invention. 

[Drawing 5] It is the functional block diagram of the transfer node of the communication system 
concerning 1 operation gestalt of this invention. 

[Drawing 6] In the communication system concerning 1 operation gestalt of this invention, it is 
the sequence diagram showing the actuation which collects network situations. 
[Drawing 7] In the communication system concerning 1 operation gestalt of this invention, it is 
the sequence diagram showing the actuation which changes a logical path according to the rise 
of the activity ratio of a link. 

[Drawing 8] In the communication system concerning 1 operation gestalt of this invention, it is 
the sequence diagram showing the actuation which changes a logical path according to the rise 
of the condition (congestion generating) of a service control node. 

[Drawing 9] In the communication system concerning 1 operation gestalt of this invention, it is 
the sequence diagram showing the actuation which changes a logical path according to the rise 
of the condition (failure generating) of a service control node. 

[Drawing 10] In the communication system concerning 1 operation gestalt of this invention, it is 

the sequence diagram showing the actuation to which authentication processing is carried out by 

the service control node. 

[Description of Notations] 

A — Control signal network 

B — Information transfer network 

10 — Network configuration management node 

1 1 — Are recording section 

11a — Service control information storage section 
11b — Network control condition are recording section 
11c — Network situation are recording section 

12 — Adaptive control judging section 

13 — Service control node Management Department 
1 3a — Node resource situation collection section 
13b — Node functional configuration control section 

14 — Signaling-network-management section 
14a — Link resource situation collection section 
14b — Pass configuration control section 

15 — Access device-management section 

15a — Access equipment resource situation collection section 
15b — Access equipment functional configuration control section 

30 — Service control node 

31 — Node Management Department 
31a — Node functional setting section 

31b — Node resource situation monitor section 

32 — Service provision section 

50 — Access equipment 

51 — Terminal Research and Data Processing Department 
51a — Terminal information setting section 

51b — Equipment resource situation monitor section 

52 72 — Information transfer activation section 

70 — Transfer node 

71 — Signaling-network-management section 
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71a — Pass configuration setting section 
71b — Link resource situation monitor section 
90 — User terminal 



[Translation done.] 
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